This special issue comprises a number of papers presented during the fourth InterDrought conference in Perth, Australia from 2 to 6 September 2013, the last of a unique conference series that began in Montpellier in 1995 with a focus on how to leverage interdisciplinary research in order to understand better the adaptive responses of plants to drought and how to use this knowledge for enhancing crop productivity under drought-prone conditions. This editorial highlights the main contributions presented by a selected number of invited speakers and offers a glimpse at the efforts to narrow the genotype-to-phenotype gap towards the release of drought-resistant cultivars.
breeding value, especially those that more consistently affect yield irrespective of phenology across environments with different stress patterns. The challenge is to identify robust genetic markers, taking into acount the confounding effects that excessive variation in phenology can have on the assessment of the drought-adaptive value of a particular physiological trait (Bonneau et al., 2013) .
A challenging topic that has received increasing attention thanks to the progress in high-throughput genotyping and phenotyping is the use of models to simulate yield based on genetic, agronomic, and environmental parameters (Cooper et al., 2009; Tardieu and Tuberosa, 2010; Kholova et al., 2014; Thudi et al., 2014) . Provided that accurate estimates of genetic effects relevant to crop performance under field conditions are available, a crop model can potentially simulate yield for a large range of genotypes, sites, and years, thereby indicating where and when a given combination of alleles (or haplotypes) at key loci confers a positive effect (Parent and Tardieu, 2014 ; see also Cooper et al., 2014a) . Parent and Tardieu (2014) compared the algorithms from 19 different crop models and found marked differences in the representation of the combined effects of temperature and water deficit on plant development and biomass production. Models incorporating genetic inputs will become increasingly feasible because of the vast amount of phenotypic data accumulated during the past decades (Cooper et al., 2014b ). An informative, large set of phenotypic data was key for the successful, highly integrated breeding approach described by Cooper et al. (2014a) for improving drought resistance in maize. In this case, the utilization of models based on genetic effects estimated through precision phenotyping under managed-drought conditions has accelerated the response to selection for enhanced productivity under drought while showing no negative effects under more favorable conditions. Cooper et al. (2014a) explain how to integrate and scale phenotyping and genomic technologies in order to select for drought resistance within a commercial maize breeding programme. Another success story on the application of genomics-assisted breeding is reported by Kumar et al. (2014) in rice, where six major QTLs showed an effect in two or more high-yielding genetic backgrounds in both the lowland and upland ecosystems, indicating their usefulness in increasing grain yield under drought. Based on these results, markerassisted backcross breeding targeting agronomically beneficial QTL alleles has allowed Kumar et al. (2014) to improve the yield of the popular rice varieties IR64 and Vandana, while the improvement of other varieties is in progress.
Notwithstanding these successful examples and others recently reported (Chomet et al., 2013; Edmeades, 2013; Steele et al., 2013; Varshney et al., 2013; Habben et al., 2014; Thudi et al., 2014) on the application of genomics towards the release of drought-resistant cultivars, it has been argued that the impact of genomics-assisted procedures and/or genetic engineering has not met the expectations of the plant biotech pioneers. The reasons for these shortcomings have been discussed in a number of papers (Collins et al., 2008; Fleury et al., 2010; Tardieu, 2012; Tuberosa, 2012; Blum, 2014; Turner et al., 2014) that provide critical insights useful to harness more effectively the merits of non-conventional approaches while avoiding the pitfalls, particularly in the case of genetic engineering (Passioura, 2012; Blum, 2014) .
Irrespectively of the 'hope versus hype' or 'half-full versus half-empty glass' attitude in judging the impact of molecularbased studies/approaches on the release of drought-resistant cultivars, we should appreciate their contribution in bridging the genotype-to-phenotype gap and in more effectively harnessing the allelic richness of genetic resources. Although this gap is still far from being filled, InterDrought-IV has shown that genomics-assisted selection for improving drought resistance of crops has come of age and is being succesfully integrated with conventional breeding approaches. While it is difficult to predict the future impact at the farm level of research on drought resistance, there is increasing awareness of the urgency to more generously support plant science in order to face the formidable challenges that drought will pose to agriculture and consequently to the feeding of mankind in the next decades. Never before have the research prospects to improve drought resistance of crops looked more challenging and promising. The quest for better understanding the G×E×M interaction under different water regimes and for more effective exploitation of this knowledge will remain the mainstay for years to come and will offer plenty of opportunities to inspire new generations of scientists to undertake multidisciplinary research aimed at maximizing water productivity.
